Names _______________________________________________________  Date _____ Period ____ 

Planetary Orbits Data Sheet

	Planet

	Distance Between Focal Points

	Longest Distance Across Orbit

	Closest Distance to Sun

	Farthest Distance to Sun

	Eccentricity
(fill in after #10)

	Mercury

	36 mm

	
	
	
	

	Earth

	3 mm

	
	
	
	

	Eris
	66 mm
	
	
	
	


[image: image1.jpg]



4. After you've drawn your ellipses, remove the push pins (it's probably a good idea to stick them in the margin of cardboard so they don't roll away).  The 2 pinholes are called the foci of the ellipse (each one is called a focus).  Label the 2 foci F1 and F2 as indicated in Fig.4.

[image: image2.jpg]



5. Carefully draw a straight line across the ellipse so that it passes exactly through the foci.  That line, which is the longest one you can draw in the ellipse, is called the major axis of the ellipse.  Label it on your diagram. (See Fig. 5)

[image: image3.jpg]



[image: image4.jpg]


6. Select and make a mark at 3 randomly located points on the ellipse.  Label the points A, B, and C as indicated in Fig. 6.  The black arrows point to 3 possible locations for points - but yours can be anywhere on the ellipse.

7. Draw a line from each point (A,B, and C) to each of the foci as indicated in Fig. 7.  When you've done that, you're done with your first ellipse!

8. Make all the measurements listed below to the nearest 1/10 of a cm.  Record them on this sheet and label them on your diagram.  Don't forget to include the units of your measurement as well.

	 
	Mercury
	Earth
	Eris

	      Length of the major axis =
	 
	 
	 

	Distance between the foci =
	 
	 
	 

	Length of line A F1 =
	 
	 
	 

	Length of line A F2 =
	 
	 
	 

	Length of line B F1 =
	 
	 
	 

	Length of line B F2 =
	 
	 
	 

	Length of line C F1 =
	 
	 
	 

	    Length of line C F2 =
	 
	 
	 


9. Calculate and record your answers to the following sums:

	
	Mercury
	Earth
	Eris

	Length of A F1 + length of A F2 = 
	 
	 
	 

	Length of B F1 + length of B F2 =  
	 
	 
	 

	Length of C F1 + length of C F2 = 
	 
	 
	 


What do you notice about those sums? ____________________________

Think of how you drew the ellipse, and explain why the sums are equal to each other.

10. The eccentricity of an ellipse tells us how "out of round" it is.  Use this formula:


to calculate the eccentricity of your ellipse.  Round your answer to the nearest tenth, and record it on this sheet and record and label it on your ellipse drawing as well.  (Notice what happens to the units when you do your division!)

eMercury = ______________              
eEarth = ______________          ePluto = ______________
h.  Which planet in the solar system has the most eccentric orbit? ________________

How does the eccentricity of that orbit compare with the eccentricities of your ellipses?

Analysis & Discussion:
1. Which planet has the least elliptical orbit?

Which one has the most elliptical orbit?
2. What happens to an ellipse as the distance between focal points increases?

3. You just illustrated Kepler’s First Law, that the planetary orbits are ellipses.  Explain Kepler’s Second Law of Planetary Motion, then label on your lab paper the section of the Earth’s orbit where they are traveling fastest and slowest. (textbook page 618) 











































4. Look at the shape of the orbit of Eris. Eris is an average distance of 68 AU’s from the Sun. The temperatures on Eris are NOT greatly affected by its orbit. Explain why the temperatures on Eris are probably very constant throughout the year.

                      
5. Look at the shape of Earth’s orbit. Are the seasons determined by our distance from the Sun? 


What does determine the season we are experiencing at any given time? 




























6. Use Kepler’s 3rd Law (Harmonic Law) to determine how long a year on Sedna would take. Sedna has an average orbital distance of approximately 506.5 AU’s. Kepler’s 3rd Law is p2 ≈ a3 (where p is the period of revolution and a is the distance to the Sun) (show work)
7. How many times closer is Sedna at perihelion than it is at aphelion? 




8. How much greater is the pull of gravity on Sedna at perihelion that at aphelion? 
(Remember: the mass of Sedna does not change and F = G(m1m2) / d2)
9. Imagine that Mercury and Eris are about the same mass (Mercury is actually more massive). Mercury is about 0.37 Au’s from the Sun and Eris is about 68 Au’s from the Sun. Calculate how much stronger the pull of gravity is on Mercury than on Eris.(neglecting mass) (show work)
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